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WE B W SEE T IEAR A METTL 14 2 G0 S48 0 R G UR SE IR S R BEAT (ASD) %) RBEHIIL . BBt b
HIARZOER . FTiE SRR EN (VPA) Z2 U I e ST ASDAAY . FROMENEL) BT A 56 1 M 2= 33 ) A 2
52 METTL14 shRNA (sh-METTL14) i HXf I (sh-NC), FFUREMBAIL] R4 BRor A . £Ffildl . £ l+sh-
NC. #Ffil+sh-METTL14 41, £FRIZHT AR5 7 RIFMRETRIN G T, B H 1K, #8221 do i 7 308l s 247
s R SEET ¢ E i PCR (qQRT-PCR) K [ BT e A EQ 36 (WB) 5 3 iFE METTL14 @& ik 250 2% Jf & il METTL 14,
METTL3, PTENZik; i RNA i LiiiiE-qPCR (RIP-qPCR) 461l PTEN m°A /K- %P St iE . WE0E S yse g fHmi 52
(ELISA) . %55t qRT-PCR R JEACHI LI 37 WA I M (4 . BRI 1 (MBP) SR 1155 (NF1S5)
TR LA, R AT ¥ L, MCMETTLI4 B30 TAMRENGE AIRITE . 0 iR ER . —farhsc Kokl e
CIC TR 280 (P<0.05, P<0.01). SE[fil+sh-NCZH 4, %14il+sh-METTL14 2174 & METTL 14 #Y) mRNA F185 (4 i
Fih WEEAL (P<0.01), HAMMINT METTL3, PTEN AR FI/EHI#HNEE (P<0.01). [ &K METTL14 &40 T £
Hl5 S 1 PTEN mA KETHE (P<0.01) . FEFE A2 BRIk METTL 14 885 1 %1 )X a0 254 ke s VE A, 30086 1 41 il e
MBP B I8 AT NF155 BR800, Jf-BELIT 141 048 9 85 B2 35 im- (P<0.05, P<0.01). Z5if METTLI4 &5 NG
FORIERIT R B8y EHRIN 267G S I METTL14, #Eii%5% PTEN mRNA i m°A F LA is i Lifa e Hodeak, &
LA IEBERS K BTG ASDAI AT MEEAER, W AR T “IFXE, GEEEE” IR 2E .

KBRS R BERT, FPRI, POOX, XU, i, METTL14, m°AHSAL
HESES R245, R246.5 DOI: 10.3724/j.pibb.2025.0519 CSTR: 32369.14.pibb.20250519
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J1. REFIGIREIEAZ AR B VI E ', 8
BIE R Fe DRI (oligodendrocytes, OL)
WEeH R L RE 1 BEER R S 5K 71 8 1 )R
FH (phosphatase and tensin homolog gene,
PTEN) %78 C WA N ASD #1122 % & B & DL
W K, 29 5 ASD i 9] 19 5%~17% ' . I A,
PTEN 3 1t 15 $1 PI3K/AKT 155 5 i 8% 5% Wi i 5
B 1, FE PTEN HEBR 55 19 ASD /N FRABE AU
PTEN 3% 35 & 14 3 i 3 1 PI3K/AKT i % F 3
GSK3B TG PEREAC, M s mdp 2 oo o A K
R, #R5% PTEN Kk iR #EHLTIXT ASD VTR
ST HAHREZEE L,

N6- H JE iR 12 1% (N6-methyladenosine, m°A)
B2 M ZL 30 mRNA 5 UL N RNA G
TRAE > B TE TR R 28 2R 48 OL LA 5 A
Tt i rp R AR Y, HILEE RS AL 14
(methyltransferase-like 14, METTL14) fE5 m°A H
FEHEFLEE, AT 4R mRNA 9 meA B KSF 1o, B
W5 W], METTL14 38 i 33 PTEN (9 m°A &
SR, EmEm R E R AT Y,
A, METTLI14 A REiE i3 PTEN 4% i) PI3K/AKT {5
- 388 [ M B DR /NS L B A L b B - D B A
fhat A 09, SR, METTL14 275 38 i 845 PTEN
BE PR ek s B T B R ARIFSE

T B2 ASD AR A R K,
SAE”T BB CH MR, dEmiLl k2 FE
AR RS TN BISIAR, ZERRR
L ML ARRORALES, E CPISET RN
AIAZ OB 2 SARIIE T HEM , BESY . 28 fl S
LIEEM R S IRERE S LN BIFEZEY]
FHOC 2V BRI OGN . AR FERE |
UM PENERS . FRFAETIRL, EHRINET I
WZIF DR O)Z T R RE P St 3 P ik
F ARG AR o BT 2R S N G T 3 i 4
PI3K/AKT {5538 [ B M A VER, (R iEph 2
T T 20 DA T iR 2R A e Lae . FRATTET I
W 5% & B4 I P9 G AT 22 ik ASD AR L I A% O i
AR 22, AR ELARAE FHBILE] 1 A A

AW B 7 8 B A 0] PN DG s i o O
ASD SR ) HARMLE] o 30 23 44 1 ASD &)y B
WELE ] P A7 R A 24T Ry S o IX BER T A
FHIARED R . FATAERTI TR SR L3 Rt

Ul FFRINOCT CHFZN . BT IRITAE
HFE 4y -+ J2 1f ] fig 3 & 8 9% METTL14 £ 3 19
PTEN m°A F LA — SCRE PR 15 RSB, AN ITRE
BRI AL 5 AR M B TR HLRIAHER R . e
WEBC ARG, AS B 9038 4 7F AR IR ASD %) B
METTL14, W& H X4 fily7 82, 5 76
METTL14-PTEN m°A Bl 7% A B B &3l 3 5 7B 7
ASD 4 FHLHl, b XN, s Mgt
BEIARAE 2 R

1 MRS

1.1 KIezh4

VEH SD MEMER L (8~10 i) Hh16 2, Hrp
WE12 2, HE4 L, PRFTE 200~250 g, T4 H S K
¥ (MEALEANY L), EFAES
SCXK (¥) 2022-0001. Ay KB FRF Ik
AR A E S, ENEE (21~23°C) . fHE
(50%~60%) , HF H R UEFE 2R, oK & 3 i
ghasla] . GENPERSE RE TR SEE . AL R
ZETA A P B 24 R AR S B B AR A S AR B B 2tk i
(HEHES . TACUC-202305023 ), S8t B8 A% i i
rhe N LA EREA BRI 1) O T 17555
SRR R IL) BRI
1.2 FERFISNEE

FEH] . IR (S161023, LifgkTHI T
AR R AR A F ) s RN RN
METTL14 shRNA K HXJ M2 555 (LV75011002,
Fig i EAMBEARAF); SFARRGE AW
(G1004) . Prer e o (G1001) | Hf 8% [ 2 W
(G1102) . DAB % i i # & (G1212-200T) .
TRIzol i{H] (G3013, WRINTELE/RAEDRHEABRA
Fl ) AR (18456, J5[H Ted Pella A H]); 812 FF
EM IR & (90529-77-4, 3% [H SPI-chem 2%
H)); Neurobasal £ G553 (PM151223) . B-
27 Mz A R (DG SR A AR A PR A
A]); MBP ELISA {7 & (E-EL-M0805¢, A
eIt YR A PR/ R]) . NF155 ELISA 50 &
(AD42453, BT 33 B B =R i o O A BRA A
PTEN — $T (ab267787) . METTLI4 — ¥t
(ab309096) . METTL3 —#i (ab195352) . GAPDH
—Pr (ab9485, & [H Abcam /A 7] ) ; MBP — ¥
(Al1162, RN EM B W AW ARARAA ) ;
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NF155 —H1 (GTX37602, 3£ [ GeneTex 2\ Al ) ;
Cy3 bric i E it 1gG (A0516, [ifE2E = RKAEY)
FEARARAF); HRPARCILFEPT KB/ R 1eG KRG
Y (PV-6000, dtaiH 2w EMHEARAIRAH);
PrimeScript RT X 7] & (RR037Q) . qRT-PCR x|
& (RR820Q, H A Takara 2% #) ) ; EpiQuik
CUT&RUN m°A RNA & il & (p-9018) . m°A
ZyEPiiA (202-003, 3% [E Epigentek A #l ) ; fi
fREF4EE MR (HF07502XSS, fE MERCK AT ) ;
HRP #ric I EPr e — Pt (ab205718, 3 [E Abcam
AED s WHERGH (G1300, JbiRERRHE
HIRAT); RIPAZUHW (BLS04A) . ¢ 0] TR
(BCA) kil & (BL521A, dbat 2 ARM R A R
) B s (PVDF) B (IPVH00010,
2 [& Millipore 23 F] ) ; Pierce ™#% %5 3% Ml & L Bk
(20164, F%[E Thermo Fisher 23] ) .

FEALAS . SrARE AL (68001, 3E[E RWD
AmF AR ) B R BB (HT7800/
HT7700, HAHLAF); H#EY F AL (Leica
UC7, [ LeicaA ) ; 2OCRME (BX53, H
A Olympus 2 ] ) 5 € B 2¢ 5% & #& PCR X
(QuantStudio 5, 3¢ [F Applied Biosystems 23 H] ) ;
BTk MR EN RS (Mini-PROTEAN Tetra) |
b2 G BE B BUAR 43 T 2 88 (ChemiDoc MP, 36
[¥ Bio-Rad A H] ) ; HLF K- (BCE224-1CCN, 1#
Sartorius 2y H] ) 5 MIHC % 5081 24 (SMART
3.0, V8 ¥E I Panlab /A A ) ; Morris /K 3£ B R 48
(MT-200, HUCERZREHAMARAF])

1.3 S BSFHFE

ASD ShP R 2 FESCHik ) vk adiar, A
HESD K3 1 LLFIARACHS, DAMER T BB A
e R BRE 7Y 24 R i M AR IR 28 0.5 KX (GD
0.5) . T GD 12,5, 2 R i 59 N X R #h
(sodium valproate, VPA) /55 ASD AL, &N
600 mg/kg (LLAEFRERKECH]) , A 1K
(PN 1) e HHAE H. VPAETH ASD AL
T PN 7L M LR H4l: VPA+ERfIIZL . I
PN 7464 HEFRIR G/ (PC6), L2 PN 21,
S CERRERR2E) KRB BT E .
Bk ALY 1~2 mm, FB0OT T fn i
(LI 5B 1R 1eEr, IR RN 2 He, IR
LY2AFER) 15 s I RAF UK, A5 B4
30 min, 5 7E R ) 3 0 ARG — otk S e] AR
Pk o BRI AT A R AT 2 o VPA+EL ] +sh-
METTL144H: FPN 1, DX Avertin BREFSNEL, {RFHP
P E LR AL, FUIE BRI T 200 % v
L (45 x=1.5 mm, y=1.1 mm, K225
mm), ZE1&VESf sh-METTL14 A 5400k 2 ul, #
B2 min J5REHETE . R BUES 1k, IR L
W BATE T, VPA+EFHil+sh-NC 2H :  #5:4E[A]
B, VEGTEAT sh-METTL14 B PEX R 5, IFAT
R B, Sl sk VPARIRIZH 4 F T PN 7. PN 14
JPN 21 BT, DLGE = 5080w, IPEAE
AT . 7RSS RS, i R AL SE4%
A4 RIF R B 2R A . METTL14 T3 51 4n
KPR, WART AR 6 45 R P HL sh-METTL14-1
(Kl2a),

Table1 METTL14 knockdown sequences

Gene

Knockdown sequence

sh- METTL14-1

CCGGAGCATTGGTGCTGTGTTAAATCTCGAG ATTTAACACAGCACCAATGCTTTTTTG

sh- METTL14-2

CAAAAAAGCATTGGTGCTGTGTTAAATCTCGAG ATTTAACACAGCACCAATGCTCCGG

14 1TAZFEMK
141 W 508

He 41 BUE TR AT 16 35 1 AR IE 5 1Y 51
A 2 LRI, M RU/NRUR E T
Wb drtg, MBERFOCH TR S, l g G &

Rk 10 min N KBTS SH1E M . et i KR
FEW S i B ZERS R (DU B A gD 5
NGFATIREL
142 HERFFELE

K 5W 5250 IR R AR BT . Rk 2%
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THEFIE LT o B4 AR L) EREEHT 1 hik ATTH
SR 2 A N R IR RN R e . s, I
URATE A — M o AS[RIFE R 4 ER et e S & A 4y
[ o A I <)y B ) iR b foft R B PR B S
min, Pl 5 SRR IFMEL 10 min PN ECAE MORS A B B
B4 XS S T
143 —Aittsesis

K ¥R E B = E 48 (120 cmx45 cmx40
cm) , 2 HAT G B ik WO R LR = =
(chamber), AFZERK 140 cm, HELDHE TR FIE
HIJT o BRI 4 BRAEHT 1 b AT M2 il 22 38
WEE, JHOREMNAAEE 2 . s, IR ZAE R —
M o ASTRIFE VR 2l BRI (RS S AR [ o B
W4y B E T 7 8] chamber Y, 3E B PETS 30 S min;
Bif 5 A1 25 2 B3 Sl kA, A 4 BRFE 3 4> chamber
HIE NG 2l S min, EH AR . 7E 4247 chamber
g3 ik B 25 98 (object) FIFAAEAIEL 1 (stanger
DI L7 B EA) 5 o R s A I S W o
. GE A . FRNY) ELE T R[] chamber,
FlEs 2 PO, SRABIFIEEES 14> 10 min A RF
1 BRAE 31 chamber H {55 B4 A9 B 8] 1l stranger 1 DA 2
object MY MR fish 52 T[] o BFfF I R, 7R
object — il =z 58 FH A 53— H 5 R 4 B[R4 5]
RIRE A B (stranger 2), M7 0 4y BSUGH #r 6 55
Yo b FR O . OB G BRI & BT A )
chamber, 152 BB, SEARIFELEE 21> 10
min PN 7E U %)) 55351 7F 3 4~ chamber H45= 84 A9 ]
DL S5 stranger 1 (GXEFL N GRS EL)  Fl stranger
2B MR i 22 HOAS R, KRN ZE A S, BUBZIE,
70% SRR BRI, R TS aR il
144 JKIKESLL

K H Morris KA EY, HHEA 70K B 25 W 25 > Sk
REJIREIN . A A TR . 25 AR R SL, kil %))
T RE SRS RIS VA= =W B Uk =S TR ) | = 3 1 Sl W B S e
% 2R 1] S B B F- & kT AR 1 (escape latency
period, Elp), fZic>% 120 s, Elp ks piaiiiids .
RWINGLER)G, WESF5, H R R — ATK
RURAK Y, G BRI KL, 10sR_TE
120 s N4 R B ML El, IR H MR &
JIAEL B AL, o G IREU 2 i T

1.5 HARESH
1.5.1  HOZEHERS % S H A A

Fie WEAE SCHR 2 J7 v UL &)y BROBE B T2 A 00
Ui HL B A MR R AT 2 2L, DR 1 mm 22
P, 4°C I EAR-AFE . £ 0.1 mol/L W R £k 28 wh ik
(pH7.4) EPE3 WG, BT 1% &R TIE0, =ik
WEGIRAE T CBERREE K o SR 812 PR AEAM iR £ 3
WA G T, 60°CHUFERG 48 h)E, D)
A AL Y] IR TN . 28 2% B e Al it
MBS HRO G A, TE s N WS
IR X 2l S BB RS 4544
1.5.2 B -5 5k

Z: HESCHR 0 5 AT b 28 e JEAR B R
W53 B8 1) P 28 TR T 2% B-27 R AR
JinFA Y Neurobasal # 28 o5 #2355 45 . PBS ik
2 A, F37°C. 5% CO, %A T H HBLV-ZsGreen
FEEEIRL M2 I0 . 24 h 5 SR N B SE A R AL
R FH AN 5 S USRS i 28 TN S
1.5.3  AURECEEIE

M T 2 2 b BB RNA FIEE (A . i
qRT-PCR #&illl METTL 14 () mRNA %3k /K-, @it
FEE R (Western blot, WB) it HE
TR I L GAPDHAE N NS
1.5.4 [RGB (ELISA)

it BLISA 7 & Ui B4 . 23 511k F MBP
ELISA i 7 £ 5 NF155 ELISA iz 7] £ 46 1) figi 26 24
BRSO EE 1 (myelin basic protein, MBP) 4
ML i #1155 (neurofascin 155, NF155) /K3,
1.5.5 296 EBPCR (qRT-PCR)

¥ Hl TRIzol ik 7| #& HU £ RNA, fii A
PrimeScript RT 1 & S % 5% cDNA. UL GAPDH
AN Z, ik gRT-PCR i 7 & # il METTL14 .,
METTL3 I PTEN 35K, BNV EE 3K,
K FH 27T g A B B . qRT-PCR FIr 51 9 1% 51)
W32,
1.5.6 HEFIREEEIE (WB)

ff FH RIPA i W 4 e 4l 4R A, I — 3 n]
TRRIAF & i )n, ilid SDS-PAGE 43 B & H 4%
2R IO, T 5% BSAHH] 1 h, Bl
Ji 5 METTLI14 (1: 1 000) ., METTL3 (1: 1
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Table 2 Primers for qRT-PCR and RIP-qPCR

Gene Forward primer sequence (5'-3") Reverse primer sequence (5' - 3"
PTEN ACCAGGACCAGAGGAAACCT CCTTGTCATTATCCGCACGC
METTLI14 GGAGGAGGGTTTGCGTTTTG CGGCCTTTGGATCTAGGGTC
METTL3 TGCAGACCGACTCTTTCCAC ATCCAGTTGGGCTGCACATT
GAPDH AACCCTCAACAGGGATGCTT GTTCACACCGACCTTCACCA

000) . PTEN (1: 1000) /% GAPDH (1: 1000)
— P 4°CIFF I . TBST¥EW 35, 5 HRP bR
ICIEY R =Pt (1 1000) 37°CH¥E 2 h, feln
FI A G B FIEE I AL 53 BT R ekl 4 41
METTL14, METTL3 HIPTEN (14 [ 55w i
1.5.7 RNAHZEILIIIE-qPCR (RIP-qPCR)

i 1 TRIzol i 7 #£ HUE RNA, 5 iR EpiQuik
CUT&RUN m°A RNA & £ 1057 & vl W 45 i 4 %
m°A Z PRI EER . RNA 5 meA $i & i Bk 7E
4°C R HERIEE 2 h, 22200 pl PRS2 MR 50°CHEM
1 hJ&, 43 B 3EU00E RNA JHH& TR 7 15 4T qRT-
PCRAGI . 5IHFHI L2,

1.5.8 RNA m°AKE s 325 46

W5 BV RNA S FE B R 4 R, Jo)m it
302 nm £ AR S HE T 5% BAE 2F W53 P4 . PBST Bk ik
5, BES meABUA4°CIEE A, BG5S HRPARIC
WEPT R P T 2 he HJa R RIE LR
R, 0.1% W R IR Yl F .

1.6 ZitFESH

Jir A S0 Yl 37 H#E S 3 WK . R A GraphPad
Prism 9.5 Gt A -4 T BE 40 B, i DL B bn
HEIRF R . WAL LLECR ] Student” s 5w, £
A LR IR R Oy 22004, F05 28 ACRH]
Tukey i, P<0.05IAAZEFHAG IR L,

2 # R

2.1 $RIAXEE EAMETTLI42 EASDA) R 1T
AFER

X ASD 4l B AR KOIR B 9 4 BT o, R
METTL 14 35 % 1 %1 il P9 X0 AR H 2 A 354 1y 41 ik
YEF DL BT ZINR B BAT A S EH (Kl la-c).
Wi SR RER B, Al N OCTRYT 5 1 ASD 4l

PRRAT ]38 a] W METTL14 A el (&l 1d -
£)o AN, METTL14 il % 1 & N 53697 X
ASD % At 22 Re st e (Bl 1g, h) o 7Kk
B ZE BAIESE . METTL14 R S 2kt il iy 5634
¥ X ASD 4 B 2T R 1 B $2 AHVE IS (L 1) .
O AT 0L, ) N G i b )H METTL14 2 ik />
ASD Z R ZINA T ot okt 22 52 2T g

22 $HRIAXE T EEMETTLI4AN SHAmARE
RS PTENRIZ S HEsHE %

T 5T METTL14 78 £ 31 N 56 K 816 T 7 RUR:
/R, X ASD 4 BUSEE METTL 14 m i Ab # T
WAE T R R (K 2). | F METTL14 % 5
METTL3 JE il fe A2 (1) H BE 7 B i 52 5 Wy AL Rl A 7
m A BIEIRE V', AP ET ] S METTL14 @ fiixr
ZE AR ERE N, AR T METTL3
/) % ik . qRT-PCR 5 WB K I & 7% , #if I
METTL14 1] {H BR3P ST ASD 4 B 2 21
METTL14, METTL3 F1 PTEN /K “F (1) 4% F+ 7E H
(F3a-c). fpEdlfb5 RIP-qPCR 45 FAESL, il
I METTL 14 [RIEERD ] T4l ) &5 1 1) ASD 4 i
U 5y 2 21 PTEN ik K H m°A K FH i (& 3d,
e)o Ak, ik METTL14 3% 14l P X% ASD
o ERBE RSB 1 G E (Bl 4a) o 3 3 ELISA .
BPEDO Y QRT-PCR &GN A B, #{{ik METTL14 i
FELAS: T30 P 153 19 ASD %)) B MBP 7K A 5
NF155 KT (Bl4b-d) . S5+ fE 2
A, B+ METTL14 20 4 BRI 5 4 2 o0 b
R T B EFRL (Kl4e)., VI EG5HFEY, 75
ASD &)y R, ) Py G e 1458 METTL14 4
S meA I EEAL IR JE PTEN 26k, RSy &
MEM 2B R
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A & Model 4 Model+Acu+Ad-sh-NC B e Model 4 Model+Acu+Ad-sh-NC
— go-~™ Model+Acu -+ Model+Acu+Ad-sh-METTL14 10— = Model+Acu -»- ModehAcu+Ad-sh-METTL14
]

. /I“ I L

—

Juvenile mice weight
. 8 & 3
i T i
Juvenile mice tail length (cm)
[
1 1 1
Number of self-twilding
o « 3
L 1 1
t

7 14 ZI1 (Days) 14 2'1 (Days)
Model+Acu+ 200 Kk
D Model Model+Acu Model+Acu+Ad-sh-NC Ad-sh-METTL14 P —
e = - - - 5 — T

w 150

1004

|

|
|
Resting time (s)
= &
T 1
*
JE
—
}

. A ULVE el )
8000 *% 15+
E = | — * F
Model S T — )
@ 6000 5]
- Model+Acu s = g 210
S 4000 5 §’
Model+Acu+Ad-sh-NC g B2 5
§ 2000 EE
I Model+Acu+Ad-sh-METTL14 8 2
G 0 0-
® Model Model+Acu Model+Acu+Ad-sh-NC Model+Acu+Ad-sh-METTL 14
T | r o - \ > —
=2 == ]
5 = e R8>l
. \ { }.,‘ = = ‘
5 ) 1 == —= 7 L =z
g P & o |y - = \ 3 e = )} :\'} E
»
empty side =% stranger 1 side *
» i 9 300 empty side B stranger 1 side 2.0 |L|
Fkk **
ek = _ +—
@ 15 z (T3 ek K $E15
E £ 200+ T f T 2E T
210 H 2T 10
g : - 28
2 < 1001 1 T S5
(S E vy ‘ @ F 0.5
0 0.0
Model Model+ Model+Acu+ Model+Acu+ Model Model+ Model+Acu+ Model+Acu+
Acu Ad-sh-NC  Ad-sh-METTL14 Acu Ad-sh-NC  Ad-sh-METTL14
° Model Model+Acu Model+Acu+Ad-sh-NC Model+Acu+Ad-sh-METTL14
2 =g — = e —mea B
:—n 2 :m?l‘/—& ";—\ '%‘“ 3 | R ) X Al A £
5 /S | [~ | [FC<]
B — @
~ strangeM side == stranger 2 side 1.5+ e
stranger 1 side " stranger 2 side 300 - *
25 o g g = — —
29 T ) %8 T
w — o
2 ézno 2§10
= 15 T T >0
[= * ] ES
£ 5 N T
2 10 T < =i
<t g 100 g 0.5
C s E o]
i \ E
0 T T 0 0.0-
Model Model+  Model+Acu+ Model+Acu+ Model Modelt  Model+Acu+ Model+Acu+
Acu Ad-sh-NC Ad-sh-METTL14 Acu Ad-sh-NC Ad-sh-METTL14

*
%

s
*
o
o

1
*
*

‘w
Number of platform crossings
(=} N - @
4

[+

Escape latency (s)
< 3
L L
L

—

1]

[

| Model+Acu+ Model+Acu+
Model Model+Acu Ad-sh-NC Ad-sh-METTL14
40

Fig.1 Acupuncture at Neiguan point improved behavioral disorders in ASD juvenile rats by regulating METTL 14
(a-c¢) Effects of METTL14 knockdown on the improvements in body weight, tail length growth, and self-grooming frequency induced by
acupuncture at Neiguan (PC6) in ASD juvenile rats. (d - f) Effects of METTL14 knockdown on the enhanced exploratory behavior induced by
acupuncture at Neiguan, as evaluated by the open field test. (g - i) Effects of METTL14 knockdown on the improvements in social ability
(three-chamber social test) and learning ability (Morris water maze test) induced by acupuncture at Neiguan in the ASD model. *P<0.05, ** P<
0.01, *** P<0.001.



BN, F: BT “ZH-HE" BRERHRAX/NEETMETTL14/mA/PTEN
XXXX; XX (XX BRI BE 8 A B E I E N E A 7

A 1.5 lLl B 1.5+ *k%k

S £
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Fig. 2 The transfection efficiency of knockdown METTL 14 was measured
The mRNA (a) and protein (b) levels of METTL14 were detected by qRT-PCRand Western blot, respectively. ** P<0.01, *** P<(.001.
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Fig. 3 Acupuncture at Neiguan point influenced PTEN expression by regulating METTL 14-mediated m°A methylation

(a-c) The effects of METTL14 knockdown on the expression of METTL14, METTL3, and PTEN in the hippocampal tissue of ASD model
rats treated with acupuncture at Neiguan (PC6) were evaluated by qRT-PCR and Western blot. (d) The effect of METTL14 knockdown on the
acupuncture-induced regulation of PTEN expression in ASD juvenile rats was observed by immunohistochemistry. (e) The effect of METTL14

knockdown on the acupuncture-induced increase in PTEN m°A levels in hippocampal tissue was detected by RIP-gPCR. **P<0.01, ***P<(0.001.
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Fig. 4 Acupuncture at Neiguan point enhanced myelination and dendrite spine density in ASD models by promoting
METTL14-mediated upregulation of PTEN

(a) The effect of METTL14 knockdown on the acupuncture-induced promotion of axonal myelination in ASD juvenile rats was assessed by
transmission electron microscopy (TEM) . (b - d) The effect of METTL14 knockdown on the acupuncture-induced alterations in MBP and
NF155 levels in the ASD model was detected by ELISA, immunofluorescence, and qRT-PCR, respectively. (E) The effect of METTL14
knockdown on the acupuncture-induced increase in dendritic spine density was observed via primary culture of hippocampal neurons from juvenile
rats. ***P<0.001.
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Abstract Objective To clarify whether METTL14 mediates the core role of acupuncture at Neiguan (PC6) in

promoting myelination and improving behavior in young autistic rats through gene intervention technology.
Methods The ASD model was established by intraperitoneal injection of valproic acid (VPA) in pregnant rats.
Male offspring were intracerebroventricularly injected with adenovirus-packaged METTL14 shRNA (sh-
METTL14) or its control (sh-NC) on postnatal day 1, with a model group set as well. Subsequently, the juvenile
rats were divided into model group, acupuncture group, acupuncture+sh-NC group, and acupuncture+sh-
METTL14 group. The acupuncture group received acupuncture at Neiguan (PC6) from postnatal day 7, once daily
for 21 consecutive days. Neurobehavioral changes were evaluated by behavioral tests; METTL14 knockdown
efficiency and the expression of METTL14, METTL3, and PTEN were detected by quantitative real-time PCR
(qQRT-PCR) and Western blot (WB); PTEN m°A levels were measured by RNA immunoprecipitation-qPCR (RIP-
gPCR); myelin ultrastructure, expression of myelin basic protein (MBP) and neurofascin 155 (NF155), and

dendritic spine density were observed using transmission electron microscopy (TEM), enzyme-linked
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immunosorbent assay (ELISA), immunofluorescence, qRT-PCR, and primary neuron culture. Results
Behaviorally, knockdown of METTL14 significantly counteracted the beneficial effects of acupuncture in
improving self-grooming, open field exploration, three-chamber social interaction, and Morris water maze
learning and memory (P<0.05, P<0.01). Compared with the acupuncture+sh-NC group, the acupuncture+sh-
METTL14 group showed significantly decreased mRNA and protein expression of hippocampal METTL14 (P<
0.01), and the upregulating effects of acupuncture on METTL3 and PTEN expression were reversed (P<0.01).
Meanwhile, knockdown of METTL14 significantly inhibited the acupuncture-induced increase in PTEN m‘’A
levels (P<0.01). Morphologically, knockdown of METTL14 attenuated the improvement of myelin structure by
acupuncture, reversed the downregulation of MBP and upregulation of NF155 induced by acupuncture, and
blocked the increase in dendritic spine density (P<0.05, P<0.01). Conclusion METTL14 is a key molecule
mediating the therapeutic effect of acupuncture at Neiguan. Acupuncture at Neiguan upregulates METTL14,
thereby enhancing m°A methylation modification of PTEN mRNA to stabilize its expression, ultimately
promoting myelin development and improving behavioral symptoms in ASD juvenile rats. This preliminarily

reveals the modern biological connotation of "opening Xuanfu and dredging myelin".

Key words autism spectrum disorder, acupuncture, Neiguan (PC6), Xuanfu, myelination, METTL14, m°A
methylation
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